[1] Windisch,H. et al. (2007) Quantification of shock-induced microscopic virtual electrodes assessed by subcellular resolution optical potential mapping in guinea pig papillary muscle. J Cardiovasc Electrophysiol; 18(10):1086-1094 3429-Pos Board B290 Atrial Fibrillation Initiation in a Patient-Specific Cubic Hermite Mesh Matthew J. Gonzales, Andrew D. McCulloch, Sanjiv M. Narayan. University of California, San Diego, La Jolla, CA, USA. The precise mechanisms by which atrial fibrillation (AF) initiates are poorly understood, though conduction block and wavebreak may contribute. Electrical mapping studies may improve our understanding of the mechanisms of AF; computational models of the atria may assist through improving data visualization, and simulation studies. We seek to test the hypothesis that localized conduction slowing precedes conduction block and fibrillation, and occurs in preserved anatomic locations amongst AF patients. A smooth, C 1 -continuous tricubic Hermite model of each atrium in a patient with AF who gave informed consent was constructed from computed tomography (CT) images. Electrical data were recorded with 64-unipole basket electrodes in each atrium. Local activation times were determined manually at each unipole, and fit as activation time fields to the endocardial surfaces. Activation patterns at lower rates (~2 Hz) were unremarkable, but isochronal crowding on the medial aspect of the posterior left atrial wall occurred just before AF initiated at 220-millsecond paced cycle length ( Figure, isochrone spacing of 5 millseconds). This case study suggests that regional conduction slowing may precede AF initiation, and further study may have implications for optimal ablation strategies. Patient-specific models of cardiac electrophysiology have the potential to guide ablation procedures for atrial arrhythmias and optimize cardiac resynchronization therapy. However, construction of patient-specific geometries from non-invasive imaging data remains a challenge. Furthermore, most meshing tools create unstructured meshes, whereas structured meshes have many desirable properties in numerical analysis. Consequently, we sought to construct patient-specific cubic Hermite meshes with the topology (structure) needed to capture the morphological complexity of all four chambers of the heart. A morphologically complex quadrilateral or hexahedral mesh requires vertices with an abnormal neighbor number (''extraordinary vertices''). In order to construct C1-continuous cubic Hermite meshes with extraordinary vertices, we defined special frames and transition maps at each mesh vertex that generalize the concept of the ''local-to-global mapping'' used previously with cubic Hermite geometries. A tricubic mesh is instantiated from a linear mesh by use of an interpolating subdivision surface operator, and the tricubic mesh is used as an initial condition for a subsequent registration to the edges of the original imaging data. A Galerkin formulation of the monodomain equation is used to solve for electrical propagation as a cubic potential field. The special local-to-global mapping ensures that the potential solution C1-continuous, which implies continuous currents in the case of the electrophysiology problem. Our result is a general framework for solving a 3-D anisotropic reactiondiffusion problem (in this case, the cardiac electrophysiology problem) on structured, but topologically complex Hermite meshes. An atlas of highquality meshes then can be diffeomorphically registered to a new patient, owing to well-defined material point correspondences in quadrilateral and hexahedral meshes. Work on the diffeomorphic registration problem in our group is underway. The George Washington University, Washington, DC, USA.
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An increasing number of protocols are used to create engineered heart tissue (EHT) constructs, using different progenitors of cardiac cells with various scaffolds and bioreactors. Different laboratories develop their own EHT protocols, which are in most cases highly specialized and involve methods that do not transfer easily from one lab to another. Likewise, the imaging protocols used to evaluate the functional, structural and molecular properties of EHTs are also highly specialized and can involve equipment and methods that do not transfer well between the labs. As a result, it is often necessary to move EHTs between the location where they are engineered to locations where they are used for physiological testing or advanced imaging. In this work, we establish the feasibility of long-distance overnight shipping of EHTs grown in at Columbia University with electrical stimulation to George Washington University for high resolution optical mapping. The EHTs survived overnight shipping in sealed culture media flasks, as evidenced by robust synchronized contractions upon arrival at the destination institution. Calcium transients were readily recordable upon loading of the constructs with Fluo-4. Waves of electrical activity propagating throughout the constructs were imaged using high quantum efficiency back illuminated CCD camera. Due to perfusion limitations, cardiomyocyte-containing layers of EHT are usually restricted to 100-300 microns and the cell density is significantly lower than in intact myocardium. Therefore it was critical to show that the intensity and fidelity of the signals from EHTs stained with the potentiometric dye RH237 are sufficient to record wave propagation throughout the entire 7 mm-wide EHT with 50 micron spatial resolution. The data confirm the feasibility of collaborative arrangements between tissue engineering centers and other laboratories for high resolution fluorescence imaging.
3432-Pos Board B293
Nicotine Delays the Development of Cardiac Conduction System: Leading to Sudden Infant Death Syndrome Anh-Tuan Ton, Michael Biet, Jean-Francois Delabre, Nathalie Morin, Robert Dumaine. University of Sherbrooke, Sherbrooke, QC, Canada. More than 50% of newborns death is due to the sudden infant death syndrome (SIDS). Exposure to cigarette smoke represents the highest risk factor for SIDS. Cardiac bradycardias are observed in most cases. The cardiac conduction system is molded by a resorptive degeneration process (apoptosis). Nicotine is known to possess anti-apoptotic effects. Therefore, we hypothesized that nicotine disrupts the maturation of the sinoatrial (SAN) and auriculoventricular (AVN) nodes, which in return can cause arrhythmias leading to SIDS. Osmotic pumps delivering nicotine were implanted in rabbits at their second week of pregnancy. We characterized the level of apoptosis in SAN of newborn rabbits exposed or not to nicotine. Moreover, we did patch clamp techniques to evaluate the effects of nicotine on adrenergic responses. Finally, using quantitative PCR, we quantified the expression of sodium channels in the atria of the rabbits' hearts at 0, 7, 14 and 30 days postnatal. Nicotine decreased apoptosis at 7 days postnatal, thus preventing the early development of SAN. At 14 and 30 days when serum nicotine levels reached 0 ng/ ml, apoptosis reached levels similar to unexposed rabbit at 7 days. Nicotine inverted the expression pattern of SCN1A and SCN5A in the SAN of rabbits at 0 day postnatal and increased the expression of SCN5A by 70 times in the right atrium at 30 days postnatal. Expression of SCN1A and SCN4A increased by 4 fold in the 0 day old treated rabbit in the atria. Finally, nicotine suppresses the effect of isoproterenol on sodium channels. In conclusion, our study demonstrates that nicotine disturbed the resorptive degeneration process, delays the development of the SAN and regionally perturbed the expression of SCN1A, SCN4A and SCN5A. These changes might explain the conduction disturbances observed in SIDS.
Voltage-gated K Channels: Permeation Texas Tech University Health Sciences Center, Lubbock, TX, USA. Potassium channels are tetrameric integral membrane proteins that passively allow rapid potassium conduction through the cell membrane while being strongly selective over other monovalent cations. A narrow region known as 676a Wednesday, February 29, 2012 
